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Question 1 (30 marks)

a) State Huckel’s rule. (1 mark)
b) Describe resonance theory and how it applies t0 stability of benzene (4 marks)
¢) State the application of benzene in daily life (4 marks)

d) Based on your understanding of the basic principles of molecular orbitals, draw the lowest

energy (M) and highest energy (ms) MO’s. Indicate the bonding and antibonding MO’s and the

number of nodes in each case. (5 marks)
e) Draw the structures of the following (4 marks)
i) Aniline ii) Phenol iii) Benzoic acid iv) Toluene
f) Name the following compounds (4 marks)
CH,CHa COOH "ON CHy ©’OCH3
i @ i ©/ ii \Q v
CH,CH3 NOs NO;
g) State the polygon MO rule (1 mark)
h) Define the terms below and for each give two examples
i. Ring activators (2 marks)
ii. Ring deactivators (2 marks)
{) Which of the following compounds are aromatic‘? (3 marks)
N—
R ) L, ()
Question 2 (20 marks) i
a) Draw energy level diagram Showﬂ.ng olygons of benzene, cyclobutadiene and
cyclooctatetraene. State whether it is an opeh or ¢losed system. (6
marks)
b) Stating reasons which compounds are omdtic, antiaromatic and nonaromatic. (10
marks) lwi
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¢) Draw the major product

E

O
d) Which of the following is compatible with a Friedel-Crafts reaction. Explain
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Question 3 (20 marks)
Using molecular orbital theory to explain stability of benzene
Question 4 (20 marks)

a) State for uses of naphthalene

conditions/ reagents;

i.  HNOs, CH;COOH, 50-70°C
ii.  Bn, CClas, heat
iii.  Ho/Ni, pressure

© SO3H

Br
QUESTION 5 (20 MARKS)

every step.

(1 mark)

(3 marks)

(20 marks)

(4 marks)

b) Name the reaction and draw the products from the reaction of naphthalene in presence of these

(6 marks)

¢) Starting with benzene show the synthetic route followed to produce the product. (10 marks)

a) Give the synthetic route that leads to the products given below. Ensure you draw a product



ii.

B
0,N OH
iii. \Ej
v Cl
HO3S NH,

(3 marks)

(3 marks)

(7 marks)

(7 marks)




